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(57) Abstract 

Compounds with insectirfdal aaivhy have formula (I) wherein R 1 is hydrogen, halogen, or a group NR^R* wherein R* 
and R5 are independently selected from hydrogen or alky!: R= is a group .S(0) n R« wherein n is 0, lor 2 and R6 is "oil- 
ky! group; RJ is -CN or » a group CX-NY^ for example .CS-NH : : and R* and R«, which mav be the same or OSSu 
arc naiogrn. 
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N-PHENVLPHRAZOLES AS INSECTICIDES AND ACARICIDES 

This invention relates to heterocyclic co=?ounds and in particular to 
pyrazole conpounds to processes for their preparation and to their use as 
insecticides. 

European Patent Application 0 295 117 discloses N-phenylypyazole 
derivatives having anthropodicidal, plant nematocidal, anthelmintic and 
anti-protozoal properties of general formula (i) vherein R 1 represents 
cyano, nitro. halogen, acetyl or forayl; R 2 represents R 5 S0 2 , R 5 SO or R 5 S 
in vhich R is optionally halogen substituted alkyl, alkenyl or alkynyl; R 3 
represents a hydrogen atom or a group NR 6 R 7 vherein R 6 and R 7 each 
represent hydrogen, alkyl, alkenylalkyl , alkynylalkyl, fonnyl, optionally 
halogen substituted aikoxycarbonyl or aikoxymethyleneamino, halogen or R 6 
and R together form a cyclic imide and R* represents a substituted phenyl 
group. 

European Patent Application 0 418 016 discloses similar 
N-phenyipyrazole derivatives of general formula (ii), vherein A represents 
an halogen atom chosen among iodine, bromine, the hydrogen atom or an amino 
group and m is the integer 1 or 2 vith the exclusion of the compounds 
vherein A represents an amino group and n. is zero. 

The efficacy of certain insecticides against the target species, 
for example public health pests such as flies and cockroaches, may be 
reduced dramatically over a period of years as the target species' develop 
resistance to the insecticide. Thus the presence of resistant strains of 
housefly and other public health pests in many parts of the vorld can be a 
serious problem and limits the use of insecticides such as lindane/dieldrin 
and more generally the general class of insecticides knovn as cyclodienes. 
Resistance can persist many years after an insecticide has ceased to be in 
videspread use and vhat is more, resistant strains of the target species 
may also prove to be resistant to novel insecticides. Such 
"cross-resistance" may mean that even a novel insecticide is effective only 
against susceptible strains of the targe^^pecies and has relatively ' little 
effect on resistant strains. This can prove a serious limitation. • 
The present invention provides a class. of novel insecticides vhich 
maintain a significant activity against lindane/dieldrin-resistant strains 
of public health pests. 
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According to The preser.: invention there is provided a coepound of 
forsuis (I) vherein R" is hydrogen, halogen, or a group NR*R 5 vherein R 4 
and R" > are independently selected from hydrogen or aikyl; R 2 is a group 
-S(0) n R S vherein n is 0, 1 cr 2 and R 6 is a haloalkyl group; R 3 is -CN or 
is a group CX-NY™ vhersir. X is 0 or S or S=0; and Y" and Y 2 are 
independently selected fro= hydrogen, nitro, anino or aikyl optionally 
substituted by halogen, by cycloalkyl, by. forayl, by C 2 _ 7 alkanoyl, by C 4 
cycloalkylcarbonyl, by C 2 _ ? alkoxycarbonyl, by C 2 _ ? haioalkoxycarbonyl, by 
an aryl group or by an arosatic heterocyclic group or 
Y 1 and Y 2 together vith the nitrogen to vhich they are attached fora an 
aliphatic heterocyclic group containing from 4 to 8 atoms in the ring and 
optionally substituted by halogen or aikyl or 

Y 1 and Y 2 together fora the group -C5Y 3 vherein Y 3 is aikyl, C 2 fi alkenyl, 

aryl, an aromatic heterocycls, or amino optionally substituted by aikyl or 

Y is hydrogen and Y 2 is alkoxycarbonyl, alkylcarbonyl, optionally 

substituted aralkyl or a group -S(0)R 6 vhere R 6 and n are as hereinbefc. 
7 S 

defined; and .R and R vhich nay be the same or different, are halogen. 
The term "aikyl" is used herein includes straight or branched chain 
aikyl groups, preferably containing up to 6 carbon atoms, for example from 
1 to carbon atoms. This applies also to aikyl moieties contained in 
other groups such as "haloalkyl" groups.. The term "cycloalkyl' 1 used herein 
refers to a carbocyclic ring suitably having from 3 to 10 and preferably 
from 3 to 7 carbon atoms in the ring. The cycloalkyl group is preferably 
cyclopropyl. 

Preferably R 1 is NEj, N(CE 3 ) 2 , hydrogen or halogen, for example chloro 
or bromo. 

6 

Preferably R is a C^-C^ haloalkyl group, for example a halomethyl or 

haloethyl group. It is especially preferred thatR 6 is a C„-C, 

1 *♦ 

fluoroalkyl, chlorofluoroalkyl or a bromofluoroalkyl group, for example 

trifluoromethyl, pentafluoroethyl, chlorodifluoromethyl, 

dichlorofluoromethyl, difluoromethyl, difluoroethyl, or 

bromodiflucromethyl. 

Preferably 'R 3 is -CN or a group -CS-NH-. 
7 8 

R and R are preferably independently selected from chloro and bromo. 
Examples of compounds of formula (I) are set out in Table I belov. 
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TABLE I 



Compound 
Number 


1 

R 


R 2 


•J 

R 


R 7 


R 8 


1 


NH 2 


sc? 3 


CN 


CI 


CI 


2 


NE 2 . 


soc? 3 


. CN 


CI 


CI 


3 


NE 2 


so 2 c? 3 


CN 


CI 


CI 


A 


NH 2 


. SCC1 2 F 


CN 


CI 


CI 


5 


NE 2 


S0CC1 2 F 


CN 


CI 


CI 


6 


NH 2 


S0 2 CC1 2 F 


CN 


CI 


CI 


7 


NH 2 


SCC1F2 


CN 


CI 


CI 


8 


NH 2 


S0CC1F2 


CN 


CI 


CI 


9 


NH 2 


S0 2 C1CF2 


CN 


CI 


CI 


10 


NH 2 


SCF 3 


-CS-NE 2 


CI 


CI 


11 


H 


SCF 3 


CN 


CI 


CI 


12 _ 


H 


S0CF 3 


CN 


CI 


CI 


13 


H . 


S0 2 CF 3 


CN 


CI 


CI 


14 


B 


SCC1 2 F 


CN 


CI 


Cl 


15 


H 


S0CC1 2 F 


CN 


CI 


CI 


16 


H 


S0 2 CC1 2 F 


CN 


CI 


Cl 


17 


E 


SCC1F 2 


CN 


CI 


Cl 


18 


H 


S0CC1F 2 


CN 


CI 


Cl 


19 


H 


S0 2 C1CT 2 


CN 


CI 


Cl 


20 


I 


SCF 3 


CN 


CI 


Cl 


21 


I 


S0CF 3 


CN 


CI 


Cl 


22 


I 


S0 2 CF 3 


CN 


CI 


Cl 


23- 


I 


SCCl,F 

z 


CN 


CI 


Cl 


24 


I 


S0CC1 2 F 


CN 


CI 


Cl 


25 


I 


S0 2 CC1 2 F 


CN 


CI 


Cl 


26 


I 


SCC1F 2 


CNV 


CI 


Cl 


27 




S0CC1F 2 


CN 


CI 


Cl 










28 


i 


S0 2 C1CF 2 


CN 


CI 


Cl 


29 


Br ' 


SCF 3 


CN 


CI 


Cl 


30 


Br 


S0CF 3 


CN 


CI 


. Cl 
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TABLE I (continued)' 



1 7 3 7 

Compound R~ R R R R8 



No 



^1 

J J. 


Q mm 


S0 2 C *3 


CN 


. CI 


CI 


32 


Br 


SCC1 2 F 


CN 


CI 


CI 


33 


Br 


S0CC1 2 F 


CN 


CI 


CI 


34 


Br. 


S0 2 CC1 2 F 


CN 


CI 


CI 


35 


Br 


scci? 2 


CN 


CI 


CI 


36 


Br 


S0CC1F 2 


CN 


CI 


CI 


37 


Br 


S0 2 C1CF 2 


CN 


CI 


CI 


38 


N(CH 3 ) 2 


SCF 3 


CN 


CI 


CI 


39 


NH 2 


SCF 3 


CN 


Br 


Br 


40 


NH 2 


S0CF 3 


CN 


Br 


Br 


41 


NH 2 


S0 2 CF 3 


CN 


- Br 


Br 


42 


NH 2 


SCF. 


CS-NH 2 


Br 


Br 


43 


H 


SCF 3 


CN 


Br 


Br 


44 


CI 


SCF 3 


CN 


Br 


Br 


45 


NH 2 


SCF 2 H 


CN 


CI 


CI 


46 


NH 2 


SCF 2 H 


CN 


Br 


Br 


47 


NH 2 


sc? 2 ch 3 


CN 


. CI 


CI 


48 


NH 2 


SCF 2 CE 3 


CN 


Br 


Br 


49 


NH 2 


SCF.3r 

mm 


CN 


CI 


CI 


50 


NB 2 


SCF 2 3r 


CN 


Br 


Br 



Also" to be considered as specifically disclosed are compounds 

corresponding to Nos 1 to 9, 11 to 41 and 43 to 44 above in vhich R is the 

group -CS-NH^^n place of -CN. Also to be considered as. specifically 

7 8 

disclosed are compounds corresponding^*© Nos 1 to 38 in vhich R and R are 
Br in place of CI, 

Compounds of formula (I) may be prepared by (A) reacting a compound of . 
formula (II) vith a compound of formula (III) to form a compound of formula 
(IV) vhich then undergoes a cyclisation reaction (B) r for example in the 
presence of ammonia to yield a compound of formula (V). Treatment of (V) 
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vizh a thioalkylatir.g agent or thiohaloalkylating agffit such as the 

compound R 6 SC1 vhere R 6 is as previously defined gives a compound of 

1 2 6 3 

forrula (I) vherein 3* is NH^f 3 is R (0)nS vherein is 0, and R is CN; 

i.e. a compound of formula (VI) vherein n is 0. 

Compounds vherein R 1 is halogen may be prepared by diazotising the 

group -NH^ in a compound of formula (I) vherein R" is NK 2 folloved by 

reaction vith a halogenating agent such as a halogen halide. A suitable 

diazotising agent is tert-butyl nitrite in a solvent such as acetonitrile 

and the reaction suitably takes place under an inert atmosphere. The 

haiogenating agent , for example copper II halide, may be present during; the 

course of the reaction. Alternatively compounds vherein R 1 is halogen may 

be prepared by halogen exchange, for example by the reaction of a compound 

vherein R* is Bromo vith a fluoride salt such as potassium or cesium 

fluoride. 

Compounds vherein R* is hydrogen may be preoared by reducing the group 
-NE« in a compound of formula (I) vherein R~ is -NHj, for example using, 
ten. butyl nitrite in a solvent such as tetrahydrofuran. Reduction of the 
group -NH- may take place during the diazotisation reaction mentioned 
above, and a compound vherein R~ is hydrogen may be a co-product of the 

.halogenation reaction. ~ 

2 6 
Compounds vherein R is the group R (0) S and n is 1 and 2 may be 

prepared by oxidising the group R (0)nS in a compound of formula (I) 
2 6 

vherein R is the group R (0) n S and n is. 0. Numerous suitable oxidising 

agents vill. occur to those skilled in the art. Examples include peracetic 

acid, pertrifluoroacetic acid, hydrogen peroxide and meta chloroperbenzoic 

acid. The product of the oxidation may be the S-oxide or S-dioxide or a 

mixture thereof, according to the conditions employed. 

Compounds vherein R 3 is a group -CS-NH. may be prepared by treating 

3 

the group -CN in a compound of formula (I) vherein R is -CN vith a 
thioamidating agent. A suitable thioamidating agent is hydrogen sulphide 
in the presence of a base, for example an amine such as pyridine or 
trie thy lamine^ Altenatively , a compound of formula (I) vherein R is -CN 
may be reacted vith a compound or formula .alkyl-CS-NH 2 , for example 
thioacetamide, in the presence of dry gaseous hydrogen chloride. A 

suitable solvent for the reaction is. dimethylforaamide. 

1 4^1 A 

Compounds vherein R is a group -N(R R") vhen R is a group -N(R R5) 

vherein at least one of R* and R^ is alkyl may be prepared by treating the 

group -NE^ in a compound of formula (I) vherein R* is NH^ vith an 
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alkylating agenc^Tch as dimethyl sulphate, optional^ in the presence of a 
phase transfer catalyst such as ben^ltributylasmoniuin chloride. 

Compound (II) nay be prepared by halogenation of 4-aminophenyi- 



of the American Chemical Society 8£ 3064 (1562))* 

According to a further aspect of the present invention there is 
provided a compound of formula (V). 



provided a compound of formula (IV). 

According to a further aspect of the present invention there is 
provided a compound of formula (II) 

The compounds of formula (I) may be usee to combat and control 
infestations of insect pests and also other invertebrate pests, for 
example, acarine pests. The insect and acarine pests vhich may be combated 
and controlled by the use of the invention compounds include those pests 
associated vith agriculture (vhich term includes the groving of crops for 
food and fibre products), horticulture and. animal husbandry, forestry, the 
storage of products of vegetable origin, such as fruit, grain and timber, 
and also those pests associated vith the transmission of diseases of man 
and animals. : 

In order to apply the compounds to the locus of the pests they are 
usually formulated into compositions vhich include in addition to the 
insecticidally active ingredient or ingredients of formula I suitable inert 
diluent or carrier materials, and/or surface active agents. The 
compositions may also comprise another pesticidal material, for example 
another' insecticide or acaricide, or a fungicide, or may also comprise an 
insecticide synergist, such as for example dodecyl imidazole, safroxan, or 
piperonyl butoxide. 

The compositions may be in the form of dusting povders vherein the . 
active ingredient is mixed vith a solid diluent or carrier, for example 
kaolin, bentonite, kieselguhr, or talc," or they may be in the form of 
granules, vhetein the active ingredient is absorbed in a porous granular 
material for example pumice. . 

Alternatively the compositions may be in the form of baits vherein the 
active ingredient is mixed vith a nutrient carrier for example sucrose, 
yeast, malt extract, cereal or cereal products and optionally an attractant 
such as a.pheromone or pheromone analogue. 



sulphurpenta 



fluoride, the preparation of vhich is reported in the Journal 



According to a further aspect of the present invention there is 
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Alternatively the compositions nay be in the form of liquid 
preparations to be used as dips or sprays, vhich are generally aqueous 
dispersions or emulsions of the active, ingredient in the presence of one or 
more knovn vetting agents, dispersing agents or emulsifying agents (surface 
active agents). 

wetting agents, dispersing agents and emulsifying * agents may be of the 
catipnic, anionic or non-ionic type. Suitable agents of the cationic type 
include, for example, quaternary ammonium compounds, for example 
cetyltrimethyl ammonium bromide. Suitable agents of the anionic type- 
include, for example, soaps, salts of aliphatic monoesters of sulphuric 
acid, for example sodium lauryl sulphate, salts of sulphonated aromatic 
compounds, for example sodium dodecylbenzenesulphonate, sodium, calcium or ' 
ammonium lignosulphonate, or butylnaphthalene sulphonate, and a mixture of 
the sodium salts of diisopropyl- and triisopropylnaphthalene sulphonates. 
Suitable agents of the non-ionic type include, for example, the 
condensation products of ethylene oxide vith fatty alcohols such as oleyl 
alcchol or cetyl alcohol, or vith alkyl phenols such as octyl phenol, nonyl 
phenol and octyl cresol. Other non-ionic agents are the partial esters 
derived from long chain fatty acids and hexitol anhydrides, the 
condensation products of the said partial esters vith ethylene oxide, and 
the lecithins'. 

The compositions cay be prepared by dissolving the active ingredient 
in a suitable solvent, for example, a ketonic solvent such as diacetone 
alcchol, or an aromatic solvent such as trimethylbenzene and adding the 
mixture so obtained to vater vhich may contain one or more knovn vet.ting, ' 
dispersing or emulsifying agents. 

Other suitable organic solvents are dimethyl formamide, ethylene 
dichloride, isoprppyl alcohol, propylene glycol and other glycols, 
diacetone alcohol, toluene, kerosene, vhite oil, methylnaphthalene, xylenes 
and trichloroethylene, N-methyl-2- pyrrolidone and. tetrahydrofurfuryl 
alcohol (THFA) . ■ " 

The compositions vhich are to be used in the form of aqueous 
dispersions or emulsions are generally^supplied in the form of a 
concentrate containing a high proportion of the active ingredient or 
ingredients, the said concentrate to be diluted vith vater before use. 
These concentrates are often required to vithstand storage for prolonged 
periods and after such storage, to be capable of dilution vith vater to 
form aqueous preparations vhich remain homogeneous for a sufficient time to 
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enable them to ^applied by conventional spray eq^jfoent. The 

concentrates may contain 10-85* by veigh: of the active ingredient or 
ingredients. When diluted to form aqueous preparations such preparations 
may contain varying amounts of the active ingredient depending upon the 
purpose for vhich they are to be used. For agricultural or horticultural 
purposes, an aqueous preparation containing betveen 0.00013 and 0.U by 

weight of the active ingredient (approxi=ately equivalent to from 

5-2000g/ha) is particularly useful. 

In use the compositions are applied to the pests, to the locus of the 

pests, to the habitat of the pests, or to growing plants liable to 

infestation by the pests, by any of the knovn means of applying pesticidal 

compositions, for example, by dusting or spraying. 

The compounds of the invention may be the sole active ingredient of 

the composition or they nay be admixed vith one or core additional active 

ingredients such as insecticides, insecticide synergists, herbicides, 

fungicides or plant grpvth regulators vhere appropriate. 

Suitable additional active ingredients for inclusion in admixture vith- the- 
compounds of the invention may be compounds vhich viil broaden the spectrum 
of activity of the compounds of the invention or increase their persistence 
in the location of the pest. They may synergise the activity of the 
compound of the invention or complement the activity for "example by 
increasing the speed of effect, improving knockdovn or overcoming 
repellency. Additionally multi-component mixtures of this type may help to 
overcome or prevent the development of resistance to individual components. 

The particular insecticide, herbicide or fungicide included in the 
mixture vill depend upon its intended utility and the type of complementary 
action required. Examples of suitable insecticides include the following: 

a) Pyrethroids such as permethrin, esfenvalerate, celtamethrin, 
cyhalothrin in particular lambda- cyhalothrin, cypermethrin, alpha 
cypermethrin, biphenthrin, fenpropathrin, cyfluthrin, tefluthrin, fish 
safe pyrethroids for example ethozenprox, natural pyrethrin, 
tetramethrin, s-bioallethrin, fenfluthrin, prallethrin, and 

5-benzyl-3-furylmethyl-(E)-(lR,351-2,2-dimethyl-3-(2-oxothiolan- 
-3-ylidenemethylj cyclopropane caxboxylate; 

b) Organophosphates such as profenofos, sulprofos, methyl parathion, 
azinphos-methyl, demeton-s-methyl, heptenophos, thiometon, fenamiphos, 
monocrotophos, profenophos, triazophos, methamidophos, dimethoate, 
phosphamidon, malathion, chloropyrifos, phosalone, f ensulfothion, 
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fonofos, j^rare, phoxin, pyrimiphos-methyl,^J|nitro:hion or 

diazionon; 

Carbamates (including aryl carbamates) such as pirinicarb, 
cloethocarb, carbofuran, ethiof encarb, aldicarb, thiorurox, 




c) 



d) 
e) 



carbosulfan, bendiocarb. fenobucarb, propoxur or oxaayl; 
Benzoyl ureas such as triflumeron, or chlorofluazuror.; 
Organic tin conpounds such as cyhexatin, fenbutatin. oxide, 
azbcyciotin; 



f) Macrolides such as avermectins or milbemycins, for example such as 
avamectin, averaectin, and ailbemycin; 

g) Hormones such as pheromones; 

h) Organochlorine compounds such as benzene hexachlorice, DDT, chlordane.. 
or dieldrin. 

i) Amidines, such as chlordimeform or amitraz. 

In addition to the major chemical classes of insecticide listed above, 
other insecticides having particular targets may be employed in the mixture 
if appropriate for the intended utility of the mixture. For instance 
selective insecticides for particular crops, for example stemborer specific 
insecticides for use in rice such as cartap or buprofezin can be employed. 
Alternatively insecticides specific for particular insect species/stages 
for example ovo-larvicides such as chof enfezine, f lubenzizine f hexythiazox - 
and tetradifdn, moltilicides such as dicofol or propargite, acaricides such 
as bromopropylate, chiorobenzilate, or grovth regulators such as 
hydramethylon, cyromazin, methoprene, chlorofluazuron, hydroprene and 
diflubenzuron may also be included in the compositions. 

Examples of suitable insecticide synergists for use in the 
compositions include piperonyl butoxide, sesamex t and dodecyl imidazole. 

Suitable herbicides, fungicides and plant-grovth regulators for 
inclusion in the compositions vili depend upon the intended target and the 
effect required. 

An example of a rice selective herbicrde vhich can be included is propanil, 
an example of. a plant grovth regulator for use in cotton is "Pix", and 
examples of fungicides for use in sifig. include blasticides such as 
blasticidin-S. 

The ratio of the compound of the invention to the other active 
ingredient in the composition vill depend upon a number of factors 
including type of target, effect required from the mixture etc. 
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Ecvever ir^^ieral, the adciirional active in^^ient of the 

composition vill be applied a: about the rate as ic is usually employed r or 
at a slightly lover rate if synergism occurs. 

The compounds of formula I and compositions comprising them have shovn 
themselves active against a variety of insect and other invertebrate pests. 
They are particularly useful in controlling public health pests such as 
flies and cockroaches. Compounds of the present invention are also 
generally characterised by a relatively broad spectrum of activity vhich .. 
may include Lepidoptera and Coleoptera in addition to public health pests. • 

They may also be active against organophosphate, pyrethroid f 
cyclodiene (for example lindane or dieldrin) resistant strains of public 
and animal health pests. They may be effective in combating both 
susceptible and resistant strains of the pests in their adult and immature 
stages of grovth, and may be applied to the infested host animal by 
topical, oral or parenteral administration. 

The folloving Examples illustrate various aspects of this invention. 
In the Preparations and Examples the products vere usually identified and 
characterised by means of nuclear magnetic" resonance spectroscopy. In each 
case vhere a product is specifically named its spectral characteristics are 
consistent vith the assigned structure. ~- 
. ... J: ,. ... . . EXAMPLE 1 

This Example illustrates the preparation of 5-amino-3-cyano- 
-4-trifIuoromethylthio-l-(2 f 6-dichloro-4-sulphurpentafluorophenyl)pyrazole 
_ (Compound No 1 of_Table 1). 
Stage 1 

^-Sitrophenylsulphurpentafluoride vas prepared using the method of 
Sheppard ( JACS 34 3064 (1962)) and the crude product vas purified by 
elutir.g through a short column of silica gel vith hexane/ethyl acetate . 
(100:2 by volume). 

The: purified product (2.30g) in ethanol (28ml) and ethanolic hydrogen 
chloride solution (1.75ca ; 5.5H) vas "treated, vith platinum oxide 
(catalyst; 0.084g) and hydrogen at 3 atmospheres of pressure vith stirring. 

After 5"Hours the catalyst vas- filtered from solution, vashed vith 
ethanol and the filtrate evaporated under reduced pressure to g:ive 
4-aminophenylsulphurpentafluoride hydrochloride as an off-vhite solid. 
Stage 2 

The product of stage 1 (2.0g) vas suspended in concentrated 
hydrochloric acid (15cm ) vith ice bath cooling, and hydrogen peroxide 
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(2.2cm 3 ; 30? by veight in vater) vas added dropvise to the stirred mixture. 
On complete addition the reaction vas ailoved to siovly varm to ambient 
temperature and stirred for a further 2 hours. The mixture vas treated 
vith sodium hydroxide solution (2M) until basic, extracted vith ethyl 
acetate (three times), dried over anhydrous magnesium sulphate and 
evaporated under reduced pressure to give £-amino-3,5-dichlorophenyl- 
sulphurpentafluoride (2.05g) as a brovn liquid. Molecular ion 287.. 
NHR (CDC1 3 ): 57.60 (s,2E); 4.80 (broad s,2H). 
Stage 3 

The product of Stage 2 (l.OOg) in acetic acid (2.5cm 3 ) vas added at 
25-30 °C over 30 minutes to a previously prepared solution of sodium nitrite 
(0.265g) in concentrated sulphuric acid (1.4cm 3 ) and glacial acetic acid 
(1.25cm" 5 ) , held at 35-40°C and then cooled to ambient temperature. 

On complete addition the stirred mixture vas heated to 55°C for 

30 minutes, cooled to ambient temperature, and added to a mixture of ethyl 

3 3 
1,2-dicyano propionate (0.64g), acetic acid (3cm J ) and vater (6.25cm ) at 

10-20°C. The reaction mixture vas stirred at ambient -temperature for 

3 

20 minutes, poured into vater (15cm ) and extracted, vith dichloromethane 
(3 x 7cm 3 ). The combined extracts vere vashed vith aqueous (0.88) ammonia 
(1.5cm 3 ) and the organic phase treated vith further ammonia solution (1 
cm ) and stirred for 18 hours at ambient temperature. The organic phase 
vas separated, vashed vith vater (tvice), dried over anhydrous magnesium 
sulphate and evaporated under reduced pressurie to give a brovn gum. The 
gum vas fractionated by eluting through a short column of silica gel vith 
cichlorcmethane/hexane (3:1 by volume) to give 5-amino-3-cyano- 
-.l(2,6-cichloro-4-sulphurpentafluorophenyl)-pyra2ole as a pale yellov 
solid. NKR (CDC1 3 ): S7.93(s,2E), 6.05(s,iH), 3.7-3.8(broad singlet ,NH 2 ) . 
Molecular ion 378. 
Stage- U 

The product of stage 3 (0.29g-> in dry dichloromethane (8cm 3 ) vas 
stirred and cooled to -U°C. Trifluoromethylsulphenyl chloride vas. siovly 
bubbled into the solution and retained at reflux using a carbon 
dioxide/acetone cold trap. The solution vas ailoved to reach ambient 
temperature and vas stirred for Vh hours, poured into vater (50cm 3 ) and 
treated vith aqueous sodium hydrogen carbonate. The mixture vas extracted 
vith diethyl ether (three times) and the combined extracts vashed vith 
vater, dried over anhydrous magnesium sulphate and evaporated under reduced 
pressure to give a pale yellov solid. The solid vas fractionated by 
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during through a^fcr: colu" of silica gel v: zh differomethane/hexane 

(1:1 by volume) to give the desired product as a colourless solid. Melting 
point 184.9-186.8°: NKR CDCl 3 S7.95(2H,s) ; 4.25-^.50(broad singlet. 2H). 
Molecular ion 478. 

EXAMPLE 2 

This Example illustrates the preparation of 5-amino-3-cyano- 
-l-(2. 6-dichloro-^-sulphurpenta£luorophenyl)-pyrazol-4-yl-. 
( trifluoromethyl-S-oxide) (Compound No 2 of Table 1) and 5-araino-3-cyano- 
-l-(2, 6-dichloro^-sulphurpenta£luorophenyl)-pyrazol-4-yl- 
-( tri£luororaethyl-S-dioxide) (Compound No 3 of Table 1). 

5-Amino-3-cyano-l(2.6-dic±loro-4-.sulphur?entafluorophenyl)-^-trifluoro 
methylthiopyrazole (Example 1 - 0.15g) in dichlororaethane (6cm ) vas 
stirred at ambient temperature and treated vith meta chioroperbenzoic acid 
(0.108g, 50-602; solution in cichloronechane). After 16 hours further meta 
chloroperbenzoic acid (0.054g) vas added and the reaction kept for a total 
of 30 hours at ambient temperature. The reaction mixture vas vashed vith 
aqueous sodium hydrogen carbonate solution, dried over anhydrous magnesium 
sulphate and evaporated under reduced pressure to give a pale yellov solid/ 
The solid vas fractionated by eluting through a short column of silica gel " 
using hexane/dichloromethane (3:7 by volume) to give 5-amino-3-cyano- 
-1 (2 f 6-dichloro-^-sulphurpenta£luorophehyl : ) pyrazol-4-yl-trif luoromethyl-S- 
oxide. Melting point 220.5-221". 6°C; h NKR S(DKSO) 7.50-7.55 (broad 
signal, 2H); 8.50. (s, 2H) and 5-amino-3-cyano-l-(2,6-dichloro-A-sulphur- 
pentafluorophenyl)-pyraz"ol-4-yl-trifluoromethyl-S-dioxide; Melting point 
242.5-245. B°C; *H NHR 5(DMS0) 8-0 (broad signal, 2H); 8.50 (s, 25). 

EXAMPLE 3 

This Example illustrates the preparation of 5-amino-3-thiocarboxaniido- 
-^-trifluoromethylthio-l-(2,6-dichloro-A-sulphurpentafluorophenyl)pyrazole 
(Compound No 10 of Table 1). 

Trie thiamine (0.032g) vas added to a solution of 5-amino-3-cyano-l- 
-(2, 6-dichloro— 4-sulphurpentafluorophenyl t )pyrazole (prepared as in 
Example 1; 0.150g) in dry toluene (10cm 3 ) the. mixture vas stirred vith 
excess hydrogen "sulphide gas bubbled through for 30 minutes. The reaction 
flask vas sealed, stirred for 2 hours at ambient temperature and then 
stored for 16 hours. 

The solvent vas evaporated under reduced pressure to give a yellov 
solid. This solid vas fractionated by column chromatography (silica; 
eluted vith dichlorome thane) to give the desired product as a pale yellov 



solid': Melting pMb 117. 2-117. 9°C. "ENMR (CDCl-j) ^and 7.3 
[overlapping signals; 3H] 4.3 [broad signal; 2H]. Molecular ion 513. 

example 4 

This Example illus crates the preparation of 5-bromo-3-cyano-^- 
-trifluoromethylthio-l-(2 t 6-aichioro-^-sulphurpenta£luorophenyl) pyrazole 
(Compound No 29 of Table 1) and 3-cyano-A-trifluoromethylthio- 
-l-(2 f 6-dichloro-^sulphurpen:afiuorophenyl)pyrazole (Compound No 11 of 
Table 1). . 

3 

A solution of tert-butylni trite (0.259g) in dry acetonitriie (2cm ) 
vas added slovly dropvise to a cooled solution of copper II bromide 
(0.330g) in dry acetonitriie (^cm^) under an inert atmosphere of nitrogen. 

5-Amino-3-cyano-l-(2, 6-dichIoro-4-sulphurpentafluorophenyl)- 

-4-trifluoromethylthiopyrazole (Example 1; 0.300g) in dry acetonitriie 
3 

(5cm ) vas added, the mixture stirred for 2 hours, alloved to reach ambient 
temperature and stirred for an additional 18 hours. 

The reaction mixture vas poured into vater, treated vith 2K 
hydrochloric acid (4 drops) and extracted vith ethyl acetate (3 times). 
The organic extracts vere combined, vashed vith vater (2 times), dried over 
anhydrous magnesium sulphate and evaporated under reduced pressure to give 
a yellov solid. This solid vas fractionated by column chromatography 
"(silica eTuted vith hexane/ ethyl acetate; 97:3 by volume) to give 
5-bromo-3-cyano-A-trifluoromethylthio-l-(2 f 6-dichloro-4-sulphurpentafluoro- 
phenyl) pyrazole as a colourless solid. Melting point 142. 6-143. 8°C; *HNHR 
6(CDC1 3 ) 7.98(s); Molecular ion 541 

Eiution vith hexane/ethyl acetate (9:1 by volume) gave 
3-cyano-^-trifluoromethylthio-l-(2,6-dichloro-A-sulphurpenta£luorophenyl)- 
pyrazole as a pale yellov solid. Melting point 112. 9-113. 7°C; 1 ENHR 
S(CDC1 3 ) 7.93(s t 2E), 7.95(s,lH); molecular ion 463. 

EXAMPLE 5 

This Example illustrates the preparation of 

3-cyano-5-N' ,N'-dimethylamino-^-trifiuoromethylthio-l-(2,6-dichloro-4- 

sulphurpentafluorpphenyl) -pyrazole (Compound No 38 in Table 1). 

3 

Aqueous (40%) sodium hydroxide solution (6.5cm ) vas added to a ' 
solution of 5-amino-3-cyano-4-trifiuoromethylthio-l-(2, 6-dichloro-^- 
-sulphurpentafluorophenyl) pyrazole (Example 1; O.lSOg) in dry 
dichlorome thane (15cm^). Benzyltributylammonium chloride (3mg) vas added, 
folloved by dimethylsulphate (0.065cm^). The reaction mixture vas stirred 
at ambient temperature for 24 hours and another portion of dimethylsulphate 
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■ ' -qWW The reacnon mixture vas stirre!rf 



(0.01cm ) add^^ The reacrion mixture vas stirrer for a further 16 hours. 

Dichlorome thane (10ca 3 ) vas added, and the organic phase vas separated and 

evaporated under reduced pressure to give a yellov solid. This solid vas 

dissolved in ethanol (lcm J ) and treated vith aqueous (0.88) ammonia 
3 

(0.1cm ) and the mixture vas stirred at ambient temperature for 5 hours. 

Dichlorome thane (30cz3) vas added and the organic phase vas vashed 
vith saturated aqueous sodium chloride. The organic phase vas dried over 
anhydrous magnesium sulphate and evaporated under reduced pressure to give 
a yellov solid. 

This solid vas fractionated by eluting through a short column of 
silica gel using hexane/dichloromethane (95:5 by volume) to give 3-cyano- 
-5-N' f N / -diaethylamino-^-trifluoromethylthio-l-(2 f 6-dichloro-4- 
-sulphurpentafluorophenyl)pyrazole as a colourless solid. Helting point 
109. 1-111. 4°C; i ENHR «(CDC1 3 ) 7.90(s,2E), 2.85(s,6H); Molecular ion 506. 

EXAMPLE 6 

This Example illustrates the preparation of 5-amino-^-chlorodifluoro- 
methylthio-3-cyano-l-(2 f 6-dichloro-4-sulphurpen:afluorophenyl)pyrazole 
(Compound No 7 of Table 1) 
Stage 1 

Difluorochlorosulphenylchloride vas prepared using the method 
described by N.N. Yorovenko et al J.Gen.Chem (USSR) (1959), 29 f 2129-2130. 
The crude reaction product vas dissolved in dry dichlorome thane and used 
directly for stage 2. 
Stage 2 

The product from stage 1 vas added to a solution of 5-amino-3-cyano- 

-l-(2 f 6-dichioro-A-sulphurpentafluorophenyl)pyrazole (Example 1, Stage 3; 

0.275g) in dry dichlorome thane (3cnr). The reaction mixture vas stirred at 

ambient temperature for 88 hours. Saturated aqueous sodium bicarbonate 
3 

(4ca ) vas added and mixture stirred for 25 minutes. The layers vere 
separated, and the aqueous layer vas extracted vith dichlorome thane 
(2 times). The organic phases vere combined, dried over anhydrous 
magnesium sulnhate and evaporated under reduced pressure to give a yellov 
gum. The gum vas fractionated by H.igjjL performance liquid chromatography 
using hexane/dichloromethane (1:1 by volume) to give 
5-amino--4-chlorodifluoromethylthio-3-cyano-l-(2,6-dichloro-^- 
-sulphurpentafuorophenyl)pyrazole as a colourless solid. Helting point 
175. 9-177. 1°C. Holecular ion 494. 
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This Example illustrate the preparation of 5-amino-3-cyanol-(2, 6- 
-dichloro-^-sulphurpentafluor?henyl)-pyrazol-^-yl(chlorodifluoroaechyl-- 

-S-oxide) (Compound No 8 of Table 1). 

5-Aaino-4-chlorodifluoromethylthio-3-cyano-l-(2 f 6-dichloro-4-sulphur- 
per.tafluorophenyl)pyrazole (Example 6) vas treated vith 1 equivalent of 
Heta chloroperbenzoic acid using the general procedure of Example 2 to give 
the desired product. Melting point 225.5-226. 6°C; " 1 HNHR SCCDCLj) 
7.95(s,2E), 5. 15-5. 25 (broad s, 2E); Molecular ion MH + 511. 

EXAMPLE 8 

This Example illustrates the preparation of 5-amino-3-cyano-4- 
- 1 rif luorome thyl thio-1- ( 2 , 6-dibromo-^-sulphur pen taf luor opheny 1 ) pyrazole 
(compound No. 39 of Table 1). 
Stage 1 

4-Acinophenylsulphurpentafiuoride hydrochloride (prepared as is in 
Example 1, stage 1) vas basified vith a minimum of saturated aqueous sodium 
hydrogen carbonate. The mixture vas extracted vith diethyl. ether, the _ 
extract dried over magnesium sulphate, and evaporated under reduced 
pressure to give 4-aminophenylsulphurpentafluoride as brovn oil. Holecular 
ion 219; 1 ENMR (CDCld 3 ): 5 7.53(d,2H), 6.22(d,2E), 4.0(broad signal f 2H), 
Stage 2 

The product of stage 1 (0.96g) vas dissolved in a solutionJof sodium 
acetate trihydrate (3g) in glacial acetic acid (15cm 3 ). A solution of 
bromine (1.8g) in glacial acetic acid (Sea ) vas added dropvise during 15 
minutes, vith rapid stirring, at 26-3Z°C. Stirring vas continued for 2 
hours at ambient temperature. Saturated aqueous sodium hydrogen sulphate 
(2cs ) vas added and the mixture vas concentrated under reduced pressure, 
basified vith a minimum of dilute aqueous sodium hydroxide and extracted 
vith diethyl ether (4x30cm 3 ). The combined ether extracts vere dried over 
magnesita sulphate and evaporated under reduced pressure to give 
4-amino-3,5-dibromophenylsulphurpenta£luoride (l.lfig) as a dark oil. 
Molecular ion 375. 

Stage 3 ^ 

The product of stage 2 vas treated using the general procedure of 
Example 1 stage 3 to give 5-amino-3-cyano-l-(2 f 6-dibromo-^- 
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-sulphurpentSRoropher.yl)pyrasole as a colourless solid: Melting point 
206-207°C; "HNHR (Dg-DMSO): o 8.47(2E,s), 6.06(2E, broad singlet), 
5.88(lE t s)? Molecular ion 465. 
Stage 4 

The product of stage 3 vas treated using the general procedure of 
Example l f stage 4 to give the desired product as a colourless solid, 
melting point 194-195°C; l HNHR. (Dg-DKSO) : 6 8.50(2H,s>, 7.15 (2H f broad 
singlet); Molecular ion 566. 

example 9 

5-Amino-.3-cyano-4-trifluoromethylthio-l-(2 f 5-dibromo-4-sulphurpenta- 
-fluorophenyl)pyrazole (Example 8) vas oxidised using the general procedure 
of Example 2 to give (a) 5-amino-3-cyano-l-(2 , 6-dibromo-4- 
-sulphurpentafluorophenyl-pyra2ol-4-yl-(trifluoromethyl-S-oxide) (Compound 
No. 40 of Table) as a colourless solid, melting point 222-223°C; 
^KRCCDCLj): 6 8.15(s,2B), 5.15(broad signal, 2E); mass spectrum: M-0 566 f 
M-C? 3 513, H-O-CF 3 497 

and (b) 5-amino-3-cyano-l-(2,6"-dibromo-4-sulphur?entafluorophenyl)- 
pyra2ol-4-yl-.(trifluorooethyl-S-dioxide) (Compound No. 41 of Table 1) as a 
colourless solid, melting poin: 245-247°C; 1 HNKa(CDCl 3 /D A -MeOH) : 
6 8.16(s). Holecular ion 598. 

EXAMPLE 10 • 

5-Aaino-3-cyano-4-trif luoromethylthio-l-(2, 6-dibromo-X- 
-sulphurpentafluorophenyl)pyrazole (Example 8) vas treated using the ; ' " ' 
general procedure of Example 3 to give 5-amino-3-thiocarboxamido- 
-4-trifluoromethylthio-l-(2,6-dibromo-4-sulphur?entafluorophenyl)pyra2ole 
(Compound No 42 of Table 1) as a yellov solid, melting point 182-185°C; 
1 HHKR (CDC1 3 ) 5 8.13(s.25), 7.98(broad signal, IE), 7.43(broad signal f lH) f 
4 .-35 (broad signal, 2H); Holecular ion 600. 

EXAMPLE 11 

5-Amino-3-cyano-4-trifluoromethylthi6-l-(2,6-dibromo-4- 
-sulphurpentafluorophenyl)pyrazole (Example 8) vas treated using the 
general procedure of Example 4 except that copper II chloride vas used in 
place of copper II bromide to giveL£a) 5-chloro-3-cyano-4- 
-trifluorcmethylthio-l-(2, 6-dibromo-4-sulphurpentafluorophenyl)pyrazole. 
(compound No. 42 of Table 1) as a colourless solid, melting point 
149-150°C; ^ENHR (CDCLj): 6 8.14(s) 

and (b) 3-cyano-4-trifluoromethylthio-l-(2,6-dibroao-4-sulphurpentafluoro- 
phenyl )pyrarole (Compound No. 44 of Table 1) as a yellov solid, melting 



93117442 



WO 93/06089 .s 1 " v ""* /u, w 

# ; 

point 98-99°C; ~HNHR (CDC1 3 ): 5 3.13(25,5), 7.94(lE,s); Molecular ion 
551. 

EXAMPLE 12 

The activity of the compounds of formula (I) vas determined using a 
variety of pests. The pests vere treated vith a liquid composition 
containing 500 parts per million . (ppm) by weight of the compound unless 
otherwise stated. The compositions vere made by dissolving the compound in 
acetone and diluting the solutions vith vater containing 0.01* by veight of 
a vetting agent sold under tha trade name "STNPERONIC" NX until the liquid 
composition contained the required concentration of the compound. 
"SYNFERONIC" is a Registered Trade Mark. 

The test procedure adopted vith regard to each pest vas basically the 
same and comprised supporting a number of the pests on a medium vhich vas 
usually a host plant or a foodstuff on vhich the pests feed, and treating 
either or both the medium and the pests vith the compositions. The 
mortality of the pests vas then assessed at periods usually varying from 
one to three days after the treatment. 

The results of the tests are presented in Table II for each of the 
compounds at the rate in parts per million given in the second column. The 
results indicate a grading- of mortality designated as A, B or C vherein A 
indicates 80-100Z mortality, B indicates 50-79Z mortality and C indicates 
less than 50% mortality. „ 

Information regarding the pest species, .the support medium or food, 
and the type and duration of the test is given in Table II. The pest 
species is designated by a letter code. 

In Table III the pest organism used is designated by a letter code and 
the pest species, the support medium or food, and the type and duration of 
test is given. 
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TABLE II 



PCT/GB92/01636 



C0HP0UND 



BATE OF 



SPECIES 





APPLICATION 


HO 


BG 


HP 


HV 


D) 




ppm 


(see Table III) 




1 


500 


A 


A 


A 


A 


A 


2 


500 


A 


A 


C 


A 


A 


3 


500 


A 


A 


C 


A 


B 


7 


500 


. A 




A 


A 


A 


8 


500 


A 


- 


A 


■ 

A 


A 


10 


500 


A 




A 


A 


A 


11 


500 


A 




A 


A 


A 


29. 


500 ■ 


A 




A 


A 


A 


38 


500 ■ 


A 




A 


A 


A 


39 


500 


A 




A 


A 


A 


40 


500 


A. 




A 


A 


A 


41 


500 


A 




A 


A 


A 


42 


500 


A 




A 


A 


A 


43 


500 


A 




A 


A 


B 


44 


500 


A 




C 


3 


A 
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TABLE III 



CODE TEST SPECIES 
LETTERS 



SUPPORT TYPE OF DURATION 

HEDIUH/FOOD TEST (days) 



HD Husca domestica 

(houseflies - adults) 



Cotton vool/ Contact 
sugar 



BG Blattella germanica 
(cockroach nymphs) 



Plastic pot/ Contact 
calf veaner 
pellets 



HP Hyzus persicae 

(green peach aphid) 



Chinese Contact 
Cabbage leaf . 



HV Heliothis virsscens 
(Tobacco budvorn) 



Soya leaf Residual 



DB Diabrotica balteata 

(cucumber beetle - larvae) 



Filter paper/ Residual 2 
maize seed 



EXAMPLE 13 

This Example illustrates the activity of compounds of the. present 
invention against both susceptible and cyclodiene-resistant strains of 
Husca domestica and compares the relative activity vith that of a prior art 
compound and dieldrin. Cypermethrin vas used as internal standard. The 
susceptible strain vas Husca domestic^ wHO strain and the 
cyclodiene-resistant strain vas Husca domestica Cooper Dield strain 
(Rothamstead Experimental Station), ~ 
Methodology 

Tventy 3-4 day old fenale Husca domestica vere placed in conex cups 
vith a sugar cube: each cup vas covered vith a 1mm mesh net. 



93117442 



" s . " • uuj^/ui O JO 

- 20 - 

The appropriate veight of the coaoound under test vas dissolved in 

3 

2cm of a 50:50 mixture of ethanol and acetone, then diluted to give the 
required range of concentrations vith 0.12 Synperonic solution. 

Tvo replicates at each concentration vere sprayed using a Potter lover 
(3urkhard Manufacturing Co. Ltd), lcm 3 of solution being sprayed directly 
onto each cup. Replicate No. 1 at each concentration vas sprayed first 
(ascending rates), followed by replicate No. 2. 

The flies vere assessed for knockdovn after 15 minutes and then held 
at a constant 25 °C and SOX Relative Humidity and vere provided virh vater 
ad libitum . The flies vere then assessed for mortality after 48 hours. 
Data- vere statistically analysed to generate LC50 values. 
The results are presented in Table IV. Compound A of the prior art is 
5-amino-3-cyano-^-trifluoromethylthio-l-(2,6-dichloro--4--trifluoromethyl- 
phenyl Jpyrazole (Compound No 1 of E? 0 295 117). Compound B of the prior 
art is S-amino-3-cyano-l- (2 , 6-di chioro-4- tr i f luorome thy lpheny 1 ) -pyrazoi- 
-4-yl(trifluojcome:hyl-S-.oxide) (Compound No 52 of E? 0 295 117)-. 

The LC50 for the susceptible strain is indicated as n LC50 f HD (sus)" 
and for the resistant strain as "LC50, HD (res)". All LC50 values are in 
parts per million. The "RESISTANCE RATIO" in Table IV is defined as the' 
=ean LC50 value for the resistant strain divided by the mean LC50 value for 
the susceptible strain. . The "POTENCY" in Table IV is defined as the; 
activity against the susceptible strain relative to the standard 
insecticide, cypermethrin (72Z activive ingredient). 

TABLE IV 



Compound 


LC50 


LC50 


RESISTANCE 


POTENCY 


Kunber 


KD (SUS) 


HD (EES) 


RATIO 


RELATIVE TO CTPERHsTKRlN 


1 


1.38* 


3.21* 


2.33 


3.53* 


A 


3.60* 


105.16* 


29.21 


1.44* 


2 


1.38 






2.53 : 


B 


15.42* 


143.39* 


9.30 


0.34* 


Dieldrin 


10.18— 


545.24*+ 


53.56 





* indicates mean of three standard determinations 
indicates mean of tvo standard determinations 
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EXAMPLE U 

This Example illustrates the efficacy of compounds of the present 
invention against resistant strains of rice grain veevil ( Sitoohilus 
oryzae). The susceptible strain vas a mixed laboratory culture (Reading 
University) and the resistant strain vas Q5050 strain (Reading University). 

The methodology vas as follovs:- 

Approximately 10 insects vere placed on filter paper treated vith the 
indicated rate of compound as a solution in acetone. The insects vere 
maintained at 25 °C and 6QZ relative humidity and vere assessed for 
mortality at 3 days after treatment. Three replicates vere undertaken at 
each concentration. The results are presented in Table V 

TABLE V 

(i) SUSCEPTIBLE STRAIN 

Compound Rate of Z Mortality 

Number Application (ppm) 

1 10 100 

2.5 85 



10 
2.5 



100 
100 



Dieldrin 



10 
2.5 



94 
80 
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Compound Rate of Z Mortality 

Number Application (ppm) 



1 500 
125 

A 500 
125 

Dieldrin 500 
125 

The mortality for the untreated control vas OX for both strains. 
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100 

100 
36 

k 
0 
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CLAIHS 



1. A compound of foraula (I): 



SF, 




N. 



F 




(i) 



] 4 5 k 5 

vherein H~ is hydrogen, halogen, or a group NR R vherein R and R 

2 

are independently selected from hydrogen or alkyl; R is a group 

-S(0) vherein n is 0, 1 or 2 and R^ is a haloalkyl group; and R^ is 

n 1 *> 1 i 

-CN or is a group CX-NY~T" vherein X is 0 or S or S=0; and Y and i 

are independently selected from hydrogen, nitro, amino or alkyl 

. optionally substituted by halogen, by cycloalkyl, by forwyl, by 

alkanoyl, by C^_ 7 cycloalkylcarbonyl, by Z^-j alkoxycarbonyl f by 

haloalkoxycarbonyl, by an aryl group or by an aromatic heterocyclic 

group or 
1 2 

Y and Y together vith the nitrogen to vhich they are attached form 
* 

an aliphatic heterocyclic group containing from 4 to 8 atoms in the 
ring and optionally substituted by halogen or alkyl or 
Y 1 and Y^ together form the group eCHY 3 vherein Y 3 is alkyl, C 2 _g 
alkenyl, aryl, an aromatic heterocycle, or amino optionally 
substituted by alkyl or 

Y 1 is hydrogen and Y 2 is alkoxycarbonyl, alkylcarbonyl, optionally 

"~6 6 

. substituted aralkyl or a group -S(0) R vhere R and n are as 

7 8 n 

hereinbefore- defined; and R and R , vhich may be the same or 
different, are halogen. 

2. A compound according to claim 1 vherein R* is NH 2 , N(CB 3 ) 2 » hydrogen 
or halogen. 



3 , 



3, A compound according to claim 1 or 2 vherein R is -CN or -CS-NH 2 
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4. A compound according to any of the preceding claims wherein R is the 
group -S(0) n R^ and R^ is a C^-C^ haloalkyl group. 

5. A compound according to claim A vherein R is selected from 
trifluoromethyl, pentafluorqethyl, chlorodifluoromethyl and 
dichlorofluoromethyl. 

7 g 

6. A compound according to any of the preceding claims vherein R and R 
are independently selected from chloro and bromo. 

7. A process for the preparation of a compound according to any of the 
preceding claims vhich comprises 

A) reacting a compound of formula (II) vith a compound of 
formula (III) 




CN 



/ 

CN - - 



C00C 2 H 5 



(III) 



to form a compound of formula. (IV) 




(IV) 



CN V N COOC-Hc 
X CN . 



and (B) 
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cyclising the compound of formula (IV) to form a compound of 
formula (V) 




CN 



and thereafter (C) 

treating the compound of foraula (V) vith a thioalkylating agent or 
thiohaloalkylating agent to form a compound of formula (I) vherein R 
is NE 2 , R 2 is R 6 (0)nS vherein is 0, and R 3 is CN 
and thereafter optionally 

(D) vhen R 1 is halogen, diazotising the group -NE 2 in a compound of 
formula (I) vherein R 1 is NE 2 folloved by reaction vith a halogenating 
agent; or optionally 

(E) vhen R 1 is hydrogen, reducing the group -NH- * n a compound of 
foraula (I) vherein R is -NH 2 ; and optionally 

(F) vhen R 2 is the group R 6 (0)S and n is 1 and 2, oxidising the group 

fs 2 6 

R^OJnS in a compound of formula (I) vherein R is the group R (0) n S 

and n is 0; and optionally 

(G) vhen V? is a group -CS-NE-, treating the group -CN in a compound' 
of formula (I) vherein R is -CN vith a thioamidating agent; and 
optionally 

(H) vhen R 1 is a group -N(R*R5) vherein at least one of R* and R is 
alkyl, treating the group -NE 2 in a compound of formula (I) vherein R 
is NH- vith -ah alkylating agent. 



93117442 



wkj yj/uouoy 



- 28 - 



8. A compound of formula (V) 




(V) 



7 8 

vherein R and R have the meanings given in claim 1, 



9. A compound of formula (IV) 




(IV) 



CN N COOC-H- 

\ </ 25 

N CE 2 -C 

CN 



7 8 

vherein R and R have the meanings given in claim 1, 



10. A compound of formula (II) 
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7 8 

vherein R and R have the meanings given in claim 1. 

11. An insecticidal or acaricidal composition comprising an insecticidally 
or acaricidally effective amount of a compound according to any of 
claims 1 to 6 in association vith an insecticidally or acaricidally 
inert diluent or carrier. 

12. A method of combating. insect and acarine pests at a locus which 
comprises treating the locus vith an insecticidally or acaricidally 
effective amount of a composition according to claim 11 • 
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